The need for evaluation of the sacral nervous system arises in various clinical conditions, commonly with disorders of micturition, defaecation and erectile impotence. Apart from the usual clinical examination, neurophysiological procedures have been introduced to provide more detailed information about the functional status of structures supplied by sacral segments of the spinal cord. Electromyography of external sphincter muscles is establishedl4 and measurement of pudendal nerve motor conduction velocity' and sacral roots conduction velocity6 have been reported.
The functional status of the reflex arcs subserving the lower sacral segments as a whole can be assessed by eliciting the bulbocavernosus7 and the anal reflexes. While the bulbocavernosus reflex has been reported to be unreliable,8 later reports7
I 10 have shown the clinical usefulness of this reflex and the reliability of EMG records of the reflex response. Rushworth" introduced electrical stimulation of the glans penis and reported a latency of 35-40 ms of the electromyographically recorded reflex response in the bulbocavernosus muscle. Using the same tech-Pedersen16 reported a reflex response in the external anal sphincter with a mean latency of 50 ms, obtained by electrical stimulation of the peri-anal skin in 30 healthy subjects; a simultaneous reflex response could be recorded in the external urethral sphincter in ten subjects studied. Similar findings were reported by Vodusek et al." Henry and Swash17 reported an early anal reflex response with a mean latency of 8X9 ms in 13 healthy subjects. A preliminary report of T0rring, Pedersen, Klemar and Schr0der's described two short latency responses in the external anal sphincter muscle previous to the 50 ms reflex reponse. Since all authors eliciting "sacral reflexes" have claimed that they are clinically useful, this topic needs further clarification.
Subjects ad methods
Eighty-two male subjects 5 to 73 years old (mean age 29-3 + 14-9 SD) and nine female subjects 18 to 55 years old were examined. They were referred for neurophysiological evaluation because of pain problems (pains in the groin or back, dysuria, coccigodynia), premature ejaculation and enuresis. The patients with enuresis had normal findings on urodynamic testing. All patients had a neurological examination as well as EMG studies of pelvic floor muscles with normal results. In particular, all had the anal reflex; all the 67 males had the bulbocavernosus reflex and the sensation in sacral dermatomes was intact in everyone. The recordings were made with a Medelec MS6 EMG apparatus and concentric EMG needles inserted into the bulbocavernosus muscle and the external urethral and anal sphincters that were reached by the standard percutaneous approach.' A bipolar surface electrode (Disa 13462) was used for stimulating the penis (or clitoris), the lateral perineal region and the peri-anal region. The electrodes were applied to the dorsal aspect of the penis with the anode lying at the base of the glans and the cathode proximal to the anode. Supramaximal single stimuli of 0.2 ms duration were applied with a frequency of 0-2-5 Hz, or randomly. The latency of evoked responses was measured to the first deflection and approximated to the first higher millisecond (to the first higher tenth of a millisecond in short-latency responses). Recordings were made from different sites in the muscle and the response with the shortest latency was accepted. For various reasons all subjects were not examined for all of the reported evoked responses.
Results
Electrical stimulation of the penis elicited reflex reponses which were detected in the bulbocavernosus muscle (fig 1) , external urethral sphincter muscle and external anal sphincter muscle. Stimulation of the clitoris produced the same type of evoked responses in the external urethral and anal sphincter muscles. Increasing stimulus voltage increased the amplitude and decreased the latency of the evoked responses. Care was taken to stimulate with supramaximal stimuli, which were occasionally described as unpleasant, but never as painful. The recordings from the bulbocavernosus muscle were always straightforward; they never showed spontaneous activity of motor units at rest. The responses in the external urethral and anal sphincters usually overlaid some background activity, which tended to build up on repeated stimulation; random stimulation and averaging of responses were therefore often required to obtain an identifiable response. The mean latencies of these reflex responses for our group of adults are given in the table. In six boys who were 5 to 14 years old a mean latency of 30-5 (SD ± 3*3 ms) was obtained with a range from 25 to 36 ms.
Stimulating the perineal region about 2 cm anteriorly to the anal aperture elicited the same type of response as that produced by stimulating the penis (or clitoris) but a slightly shorter latency was usually obtained. On the other hand, the applied stimuli usually had to be stronger. We called the reflex response obtained by stimulation of the penis, clitoris and perineum the R3 response.
Strong electrical stimuli to the perineal or the perianal region also produced an early evoked muscle response in the bulbocavernosus, external urethral sphincter and external anal sphincter muscles with Vodus'ek, Janko, Lokar latencies from 2-6 to 8-0 ms (table, fig 2) . In four subjects this response was not seen, probably because of a large stimulus artefact; in six others the response was seen but an exact onset for measurement of the latency could not be ascertained. of the Rl response was from 5 ms to as long as 30 ms in some external anal sphincters. Once a supramaximal stimulus was applied the shape of the first 5-10 ms of this response was very stable and did not change significantly on increasing the stimulus rate to 5 Hz. In nine out of 33 subjects a discrete evoked muscle response was recorded in the external anal sphincter with a latency of 11-6 to 141 ms (mean 13-2 ms). This response followed the short latency Rl evoked muscle response and was called the R2 response. The latency of the R2 response was easier to ascertain when the stimuli used were not supramaximal, so that the Rl response did not reach its maximal amplitude (fig 3) . The long duration Rl responses described above are believed to be a complex response with the R2 component blending into the Rl component and sometimes even Rl, R2 and R3 responses blended together. On peri-anal stimulation, a long latency reflex response was obtained in the bulbocavernosus, external urethral and anal sphincters which on increase of stimulus voltage increased in amplitude and decreased in latency to a minimum value of 38 to 83 ms (table, fig 1) . The threshold for this reflex response, which was called the R4 response was higher than that for the R3 response. The stimulation required to produce the R4 response was usually perceived as unpleasant, often as painful and the response tended to habituate even on regular stimulation of 0 5 Hz (in the sphincter muscles the longlasting increase in tonic activity after stimulus tended to obscure this habituation). The R4 response could be obtained with insignificant changes in latency on both ipsilateral and contralateral peri-anal stimulation and the response on contralateral side often showed less stimulus artefact. When the stimulating electrode was moved anteriorly in the para-anal region both R3 and R4 responses could be recorded, sometimes even Ri, R3 and R4 (fig 2) . By reflex responses in two patients with myelomeningocele, who lacked sensation in the peri-anal region. The Rl can thus be interpreted as a direct response, and so can probably the R2, considering that the external anal sphincter receives motor innervation both from the inferior rectal nerve and the perineal nerve,20 and both possibly could have been stimulated simultaneously. H-and F-type responses were described in Voduaek, Janko, Lokar the levator ani muscle with latencies of about 30 ms,'" longer than the latency of the R2 response. Henry and Swash'7 have reported what they termed the anal "reflex" in the external anal sphincter with a mean latency of 8-9 ms (6-9-11.5 ms) obtained by peri-anal stimulation. It would appear that they recorded the previously mentioned short latency responses, not observing the longer latency reflex responses; the opposite occurred when Pedersen et al'6 reported on human anal reflexes, detecting the short latency responses only later. ' 
